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: P:esented are the results of an 1nvest1gat10n of’-
stimulus 1ntegration capabilities of three- and four- year- old . -

- children in judgments of small and large numbers. There is much - .

- €vidence that suggested young children have a concept of number for
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- small numters, but not for large ones. A concept of number was®

integrate twc siinulus‘dlmensionstslength and density. ‘Piagét's’: - -
analysis predicts that young children's. judgments will :obey the . '
correct length x Density Integration rule, whereas large number

judgments would- okey a one-dimensional rule. The -study reveals that

!

- children's judgments of small numbers did follow the corrett tength x
Density rule, while the children used@ an incorrect Length ¢ Pensity -

rule for large numbers. These results show that a conreptlof number - >

is present for small numbers but not for large numbers, ifi line-with

previous work. Contrary tc Piaget's analysis of previous work, the

absence of a concept of number does not imply the absence of Stifulus

in+egfation. mpy) 7O - | o o .
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“This 't”a |nvest|gated stimulus rntegratlon capabilities

-olds in’ udgments of small and large numbers.

correct' tength +. Bens:ty rule.

.

.IS present for small numbers but not """"""
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These results show that a concept of number
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Judgments of small numbers obeyed An v
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There iS much eV|dence to suggest that young chlfdren have a concept of

number for small numbers, but not for Iarge numbers. Accordlng to Plaget

[e Szemlnska] (1952), a concept of number rests on the ability to-correctly

rntegrate two st:mulus dlmens)brs length and dens:ty, in ;”dgménts of number;~

On the other hand, Piaget interp . s the absence of a concept of number in

‘terms .of the lack of ability to ?ntegrate.strmulus.dnmenslons; Piaget's anal-

_ysis predicts that young children's jud'gmen‘ts’lof sma il numbérsiwiii "Eéy the

correct Length X Densnty |ntegrat|on ru]e, whereas thelr Judgments of large

o

: numbers wull obey a one-dumensnonal rule.» But these predlctlons have not been

properly tested PreVious studles have not been desngned to determlne the

"+ Lovaaen
. -

algebralc nature of |ntegrat|on rules in 'dgments of smali numbers or to detect
- . . .

N

R numbers;‘-lt goes beyond prevuoqs studies :in two lmportantvways.- FITSt,'itv

‘- allows for the possibility that ‘in'te'g'ra'ti"an ruiés in judgméﬁts-*o? small numbers .

3; may i# Fact be dlfferent from the correct Length x Densnty rule. séaaﬁa— it

allows for the poss'b’ﬁ’ty that” young chlldren may in fact |ntegrate stlmulus
, o |
dimensnons in forming judgments gf large numbers.

. 3

. Method ‘ N

A judgments of number; sma)l or large; was conceptualized in terms of the

integration of Eﬁé.iéagfﬁ'aaa'aéagity dimensions of a row of equally-spaced beads:

¥ Rows viere. generated factorlally over multlplc Ievels of length and densuty, and

the chlldren made,quantltatlve‘ratlngS'of lndxv1dual rags. _These simole method:

L oJogica] features provnded théobasls ?6? precise and- pomer?ui?eiaminat?on of
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integrat:onal capaclty and of algebranc |ntegrat|on ruies |n young chlldren s - ‘,'J

»

Judgments of number; prob]ems that Ile at the heart of Pnaget s anaIysns of

[ i

the development of a concept of number .

' Yoo Subiects. Twenty 3= Vear-o]ds and 20 h year-olds made rating juagméﬁts of
smaii and large numbers of beads - |n a row. Judgments were obtaTned in two
dlfferent sessnons, separated by an nnterval of about four monfhs*

- Response The chlldren made the|r ratlng Judgments on the graphlc ratlng

scaIes shown i anures 1 and 2 As shown in these flgures, there were sad and
happy faces at ‘the ends of the scales. Chlldren were toId that the bar xn be-
;tween the two faces represented lntermednate degrees of, sadn ss and happlness,.

.Jn a graded _manner. The chnldren were toId about a story ch.ld who wanted some
4

’ beads to make @ necklace for mother. They were |nstructed to lndncate how sad - ;

a Iocatlon along the reSponse bar The Iargér the number of beads; the happler

ithe story chlld Would—bé Countnng was not aIIowed

'r-

[

fmntal stnmuln were used to anchor the two sends of the scale Thls establnshes ,
~ ] L7 vy
a frame of reference for a partlcular set of Judgments, and also eI|m|nates un-= 7

Zwanted floor and celllng efrects

lt may be surprlsnng that chnldren as young as 3 years aré.ébié;téi%nécr:

o stand these lnstructlons and are. able to make ratlng response. But they can,

and they seem to flnd the ratlng reSponse to be very easy and natural

‘7 Stlmull Small numbers were constructed from a3 x 2, Iength X densnty,

factorlal desngn Length refers to .the dnstance between the two end beads of -

)

-3 row. Jensnty refers to the spaclng between the beads. The number of beads

'rangea from 2 to 7 for the 6 small number stlmull Large numbérs were construct: S

‘ed from a3 x 3;~length % density, féctorlal., The number of beads ranged from
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. . Flgure 2 The graphlc rating scale used for Judgients of large nukers, . .
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. 4 to 29 for the. 9 large number stimuli. . .
_Resutts .+ S T

'f .- The results are shown -in Flgures 3 and ﬁ in each panel meén'jﬂdgments

i e - -

Vi
fﬁ?}bach level of the densnty factor. 'Each p0|nt stnads for one cell in a length
| x density factorlal deslgn; .d : d_f e . = = s . N
© Smallriubers. When the children wers presented with snall mumbers, juds-
. ments 6beyed actengthﬁifbenslty-lntégratlenprule; The Length X Densnty rule
= is shown graphlcally by the linear d|vergence of the two curves ln each panel

ant bi llnear component

e
s

" of Flgqre 3 lt was conflrmed statlstlcall by a signific

of the length X densnty lnteractlon’

Large numbers. When the children were presented with large numbers,” however,
. judgments obeyed a Length -+ Densuty |ntegrat|on rule. The tength + Densuty rule

ls.shown graphlcally by the vertlcally separate and approxnmately parallél curvés;

o . 2 .

in each panel of Flgure b it was cenflrméd"Statlstlcally by sighiéieahs main

 effectd of both'length and density, and by 3 haﬁsugﬁ.fieaat length x densnty -
intefaction. ‘ T ~ &
! 7777:”7571 A\ N -
- toncl , 7

'__FOr Plaget s predlctton that a concept of number |mpl|es correct Antegratlon of

[N

} ‘length and dens:ty dnmensuons. o . EQE‘ f

—_—

o .
?

- . dren's Judgments of large numbers. The Length + Densuty rule demonstrates_thé

- . s

absence bf a ccncegt of: puber fbrilérgé numbérs; bUt indicatés that young Eﬁll‘

b dren are nonethéless\capable oF’stJmulus integratién in the'r'fﬁdgméﬁts of large’
) ’ - ’ L ’ . - . A4 ~ .
nﬁmbérs.f The dlscovery of this |ntegratlon Fule presents serlous problems for..
- C J R IS . B ° ,
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' ié an extremely practlcal resolutlon of 'th e task cf Judglng large numbers.,'bn

N .. E Y p
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Piaget's interpretation that young. children lack a concept of number fecause )V

Lo . s . .

_they lack the ability to integrate stimulus dimensions:- In the absence of a

\ - o e L B _ - . _,'
concept of number; integration of length and density dimensions is "incorrect’

rather than nonexistent. - T

P : _
The “lncorrect" Length + DenSJty rule is evidence - for a remarkablé know-

Iedge about Iarge numBers. it lndlcates that young chlldren are aWare of the

\

mensnons that are felevant to number Tha }é th y Rnow that‘

D

are |mportant. Thus, they lntegrate these dlmenSIons by an. addlng ruIe. The

= —

use of a Length + Densnty rule, as a substltute for a tength -X Bensnty rale, "

L3

) other hand t y jd§ a falr]y good approxlmatlon of_number;

N - .
“
v .
v
. - '
. - . -
s .
. - ° p
. :; )
v) N
- - -
- i R _ .
. - N r
. . .
- *
- ¥ .
£y “ .. S -
: t o« . T .
1 - - - . . X
4 ’ .
° 7
. : i T
’ . .
¥
¢
. ; - . ‘
. . - Paaddit
« . - : ' .
_ . - » : '
s o P ‘
- 3
, ~
Iq :

.- FUrthermore they know that length and densnty, together,;

i



